Docetaxel loaded oleic acid-coated hydroxyapatite nanoparticles enhance the docetaxel-induced apoptosis through activation of caspase-2 in androgen independent prostate cancer cells.
Docetaxel (Dtxl) remains the preferred choice of improving the survival of patients with hormone refractory prostate cancer (HRPC), but many patients suffer from modest drug response and significant toxicity. In the present study, we investigated the efficiency of novel Dtxl loaded-[1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-carboxy(polyethylene glycol)]2000 (DSPE-PEG-COOH) stabilized-oleic acid (OA) coated hydroxyapatite (HA) nanoparticles (Dtxl-NPs) and gained insights into the molecular mechanism of the apoptosis induced by these novel Dtxl-loaded nanoparticles. The drug encapsulation efficiency of Dtxl was 83.6% and the sustained drug release was observed over 30days. The Dtxl-NPs exhibited significantly more cytotoxicity in both prostate cancer cell lines (PC3 and DU145) compared with Dtxl in vitro and increased the Dtxl-induced apoptosis in the PC3 cells. Cell cycle analysis showed that the PC3 cells treated with Dtxl-NPs exhibited significant arrest in the G2-M phase but a higher sub-G(0)/G(1) population when compared with Dtxl. The enhanced apoptosis induced by Dtxl-NPs in the PC3 cells was associated with the changes in mitochondrial membrane potential (MMP) and seemed to involve the activation of caspase-2. The kinetic studies of caspases demonstrated an early activation of caspase-2 in Dtxl-NPs-induced apoptosis in PC3 cells, which differs from Dtxl-induced apoptosis. The inhibition of caspase-2 activation by small interfering RNA (siRNA) knockdown resulted in the significant inhibition of Dtxl-NPs-induced disruption of MMP and Dtxl-NPs-induced apoptosis, indicating that the activation of caspase-2 was the critical event before the mitochondrial depolarization in the PC3 cells. Our findings showed that nanoparticles, more than simple drug carriers, may play an active role in mediating the biological effects.